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(54) PLATING OF POLYOLEnNIC RESIN PRODUCT 

(57)Abstract 

PURPOSE: To continuously and surely form an electroless plating layer by successively applying etching, 
neutralization, surfece reforming, special neutralization, catalyst impartation and electroless plating to the surface 
of a resin substrate consisting essentially of poly olefin. 

CONSTITUTION: A roughly-shaped substrate of a resin product (fuel filler pipe, etc.) consisting essentially of 
polyloefin is formed., the surface of the substrate is etched and then neutralized. The substrate is then brought into 
contact with an aq. ozone soln. to oxidize the substrate surface which is reformed, and the substrate is then 
treated in a special neutralizing soln, consisting essentially of a cationic sur^ctant (alkyltrimethylammonium 
chloride). A catalyst is applied by a catalyst— ► accelerator method, and then the substrate is electrol ess-plated to 
form an electroless plating layer on the substrate surface. Consequently, a plating layer is continuously and surely 
formed on a substrate low in surface polarity with a relatively simple device. 
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*fnxgi. 

#ac4'faxg*iSfcl«^l5f©«®«:|ia«4^t#-r^>M 
SSm-^XSi. 

fttti#-^X^*iSfcB?fBS*t*Mm^*o ^^KSiS 

CO 0 0 1 } 
[0002] 

j^sn^siifccc. ^(DMUiicmL. 

[000 3] tC 5*^ *:>*i^)S^JR-C». ilSRO'^^iS 

it. -e-©a. sa«>-3*xs«c«3ns, c©ss«{)-5 
#xg{c». iBiiii, x-:r^>4^«SE©ftiafe$*n 

iLr*). '€■©^^©x^»5^>i/^«:<i:■^t:. atK©Jai*3i* 
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JiLh8i»n3n/c4>©Aiia$nri,>-2>. *i*i-5.MmiS2i>o 

^^^^ffl-r S C i «: J: O . f S«HI^©«t*«® 

^J^fiW •& C <t *inItB <!: J&: S. 
[000 51 

[5^P3!)S^8ibJ:'5tT-5^] Lifihtiifiij, ±128? 
10 JI5«> :^«;>hESi««ffl©7^.sR«fli^4c*for«jif 
^K:Sfflsn5-snitef4*ss,^«>©©. @^©/h$i,iias 

{Ci?)-3**jrr©«S»"t:ES8"C*ofc. -Tiftfo^. j1< 

y:i-U7 ^ >3^©SW«:stL-Cis?)-p#*fifi-r:^iL/t: 

[0 00 6] 2t:^?g«±iaraS.-*[4^9iTS/c&«:)^j:3 

n/c*)©-c$)or, ^©sm. ^ffi®14©/^3t/>5J<'; 

fp©j&-3 -S c i 

[0007] 

[^S*)K^-r-5.fc*©#K] ±iSgW«r»fi£-r-5)fc 
«&; W*^ 1 K:iat!4©B?«{cfcC>r j|< >; u -f > 

xfii. B>riBSt*©*M*x»y 5^>i/-rsx^,g^>yx 

*«lXSi. i|f5*f*ijfnX!g*iSft:Mie»«©a®{cMJ® 
«r{^-^-r5WIS^=t#Xfi<!:. Mi«f=t#XS*ig/cB?taa 

*t©«ffl{cMS»ia>o #H*JKfi£^51»S»»-:> #xs 

[0 00 8] c cr. !|^«iWXSK:tew^>i^i*'*n^ 

^m-r^i>(DX$>-oX, {^©Mi«f*-^XS{C4JW5M!« 
©«M*ffi'^©®«^(Sji-rS^:Jf>©«>©t?*i. 
[0 0 0 9] */c. miBW«^=t#xgi«, ^^-^yx 

h— Ti'H2-:5fft{Ccfc'Sfe©^*^T4>J;C>L/. -fe^ 

[0010]$ ii*^2 «Ciaig©S?9{C*jt,»-C 

m^m 1 «clB*g©;J< 'J :t U -7 y > j^iSfliStiRi©* o 
#:»6fe(c*jt.>t:. MfilB*-3*xa*igfc^iB«tt«:0 
50 RS;3n/cM«fi?*o*a±«:S»ii)otB*JBRS-3-4S 
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[0011] fif-ttr. mtmsdcsmco^micis^^-c 

[00 12] 

[fPffl] gfjJ^^ltCfa^CD^fCintf, ;J<>;:^U7^ 
[0013] ^^CK. «ffl*KXgT». ttiiWXg*«/i: 

^tffn^^K: riaa 5 ti^o MJesf^-^xn-ct*. "it^tti 

fDX|i=&igfcSW®Sffi«:{!4^*i{^-^5n> HiiiBEagPtc 
fR«§n*„ CC-C, i^^JWXg^ig-Ci^^SCitCj: 
•3. ai5t©iaSIJ«S«. •7>r:^;^9'f-i?€r^WcMii 

^ur. M«»*-5#XS-C». S^<=t-%^Xg%S/cS 

[0014] s-c, *#fe?g{cj:n«. 

W. cfifaxS*igfc«M*^*:/>*^?SCcg845tiSC 

[ 0 0 1 5 ] sfc. mm^micj:<omnmmAmit^ 

[0016] $ etc. 1**^2 (clBlgCDBegk: j;n«. 

g»*5s 1 {cga*8©i6i§©fPM{cfto^t: . mmmifo ^ #x 

[0017] et-er. fi*^3(ciei£©^?^(cj:n(i> 
a©?g^*ii:kKafjHit t s nr # ^tsK u x 5^ u 

[0018] 

[00 19]S2». :*^JS^K:*jl:f51»)!i®aibr 
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©^a-x;!/^ -f ^--'^'Tt^'I €:n^-r^4tSS-C*'3. 0 
3 «-e©-SB?rfflWf U-C7nT«SCKJ»t®H-C*S. 7 
-xjl.7 ^ 1 «. «M©l!ll^«&ttP<b*»H^' 

>d'i©ra=&aMt"'S/c2«)©'b©-C*5. 7^-x;U7 

^wwr^i ». st^^or©/^•-^:/*«^2Su^''^•-^ 

:/2|s:j*2 ©i1-^M«:i9:we.iaTJ&4*o#e3 

[0 0 2 0] /<-r:^2p:ft2«> ii!?eSJl<'Jxg^U> (H 
DPE) *^MiL/t:. m«^»l©:?'o-fiSg^{CJ: 

ig5t^©2|s:f*giJ4<b. y >©— SP*±figilICC^-rit««) 
©y *->SP5i*i'E.^tori»S. pfB»-:>#B 
3». M^P«)-o#Jl<!:mM»-o:^)l<i:3&>P)i&-5rt,i 
•5. *S«^&-5|f@»^2;->-;U{cJ:0. J13 To. 3~ 

1 Mm J sSKj^RSsnrc**, sfc. ssij&oSib 

r2 o~3 0 Mmj fiaccjf^^sn. ^^y^fv 

So 

[0 02 1 ] Btiia*^SIJ4©i(i&ttPWJ«:». 
m<0Vf'—)-6iiSm-}htiXi,>'i>. S^JC. :*:«:g|54© 

5* L BXW^ fc*© -7 > 7 *s— fltJf^fiS 3 nr (, ^ .5 . 
[0 02 2] 'Xtc. ±ia7»-x;^7^/^w^•>f:/l«: 
i4-U2s!>o #J13 *?KfiST-S«:^L— gi3©X?iK*sl^rffl 

^{C. aM3S:ai|gl 1». :tV^>^^S12, t-4f 
30 1 3, Xr''U->'X;H 4, KU> 1 5SC>*Sg|5«=&ii 

^^)/ce!t>©^h-x^*W6rCi-5. :*-v^>^Sl2 

>^^s i 2». F«9gi5«:;i<>-7* m^iir} ^m^, * 

V^>*^«fi?*t-$ 1 3©7?'^EaS-r-5.Ci*i-C#SJ; 
5{c^co-ci,»S, 3 etc. !^-::^j^it>«:i9:W6nfcb- 

f 1 3»> ijfeati*©^v^>*^^*^>e©iafttcs-cjjD 

[0 02 3]fiH*r. ^>-:x^icmi^titc:^:ru- 
40 yX;u i 4«. t-if 1 3fflij*^p>j^p.n-r < sttitasn 

4SR©;^:/U-BE^*A (kPa) .tL. ButB^v^V* 
^*'«*f-r€./c8?)©;^7*U-^X;H 4©5fe^t-'<-r 
7":*:(*2 <h©K^?:B (cm) iU/ci*. A-B"'^ 
0. 0 7*«ISUt:1>4©*«M*LI>. 
[0 02 4] 3 6«:. KU>15«. -'W :7'2ti:<*2Jgjil 
flg©3>'<T©T::6'«:a:W6n-C*J9. 2 tc 

s^LA:^©:*- v^>*^*B?a-r* J: ^ «c«Corc» 

50 S. C© F U> 1 5 KiB* o^fc:*- V^>7K^fflfB. SIS^ 



5 

[0025] *©iae[«c5*-r-53ry><osfiis<i 

ttwcca. ±fH?as». 6 5-C«±8 5-ClilT-C«>^© 
r7j «T-Cab5cD*i|iSLt>o ®tt^Ttc*SC<t 

[0 026 ] s/c. «BD?s:H^g 1 1 icxmrn^s^ti 

[0027] t-r. &fei©:/t3"gaga«: J: 13 . ±ie>'< 

>1 Og/l S$WL/rAj:S6 0'C*^c|3{Cl 2 5# 
WBirtB^<'f^**2*giSS-e-4. -rSi. ^^V7•;^:# 

[0 02 8 ] gli^r. :?'^3>X?i€^i)t>'^V::^*»2 

1, 7Nffii'aA4 2 0 g/ 1 , =ffii'PA40g/l^ 
^ig^or^i 5 6 5 °C7K^4i«: 6 0 4 BJgB^W ^ 

:/*i*2«xy3^>4^3n. ^w^msiumwfi^ms^ 
[0029] $ etc, ±fai f 5^>yx«*igyt>'W :/ 

2|s:^2*4iiR]XS{Cfl^-r^<. ^ts.io,%. igM6 0m/ 

K cR-2 0 0 (i^nAj^jffisaasiJ) a mi, iK^Kt 

F7y>2 g/ 1 =S:^Wl/T!5cS7K^ffii*i{ca®t?6 0 
BfriB>'N--l'7'2|s:ft2^&?S«3#S, -rst. f^A^ 

[0 030] ;^«:. ±j^.O/<:«ffi^S^S 1 1 ^*fflt» 
-C, ^NV^*«£2©«Bn*5Scll-r^. ttif3%. 
7fcJ;^)^^•'^:/*^*2^:^4©:e:^r--^i^atl$■l^■, «ffi 

(*2©^®*i^{ksn. ett-ftsn^.. cot*, 
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- <i:*ioJtgiJ&:S, ^(OtcH), y>V7":*:(*2©#«E«:.*$ 

*i*a^«:<t,^ ±i5S{fc©Bj— tt5:flf*S'<< , 

0^Lftt»@|g«g^*ffl(-»-C. mflB-'WP****2*|5I 
;^:/u-t«©5j-:/>*^«*l^{cS-cSJ:'> 

[0 03 1 ] -eu-C. ±iB©J:^K:«ffi?JcW$n/c>'NV 
7":${$2*. ;?:^£.2.#gSc|ifaXg^<i:«r-5, -Tftfo 

10 ^. ^®Kwxg*igA:>'^•-^r^*^*2**^l^J^>lSlfM 

PU'yA Y^^imtn) 30ml/l. B-200 
<«Si3B?PJ) 3 0 m 1 / 1 *^WUr^c4 5 0 -Om 

m^^c2A2^mmi^f^Ay'^W2^^m.^^^. c© 

[0 03 2] m^^X. ±fB#J*4JfllXg*^)^:-'<-Y:/* 
20 J^Hmt. hX^!yfT^-feU":S?XgJ:«3 

j&r-S. -rufjio. +-»'^u;^hxg«:fcti-r«, #^cfj 
^^JXg*igfc''^V7•*^*2 4WE^l 8 Om K + + 
dfy;^h-C {fttiSW^ffl) 3 0ml/l*^WL/-Cft 
S3 4-C*^t*3«C2 1 5Wa?5?t5-«fS. ■r^.i. 

'iy^W2<o^m. «F{c. x5.^>i*'{ca;oiHgiJ©jgfi£ 
snfcffisftct*. ^<^i;>>A • li (Pd • sn) 

[0 03 3] 3e)tC. T^-feU-^?X?i{C*Jt>r«. -e 
©^NV:7':^cf*2%5KKl 0 Om 1 /K 56Kt K^S^> 
30 2 g/K Ti'-feU-i'X (ffit4<tffi3ta<J) 0. 5g/ 
1 ?:^*0r^C.S4 5-C*?^cfi(C2 0 8#ra?lS3-<± 
-S, -r^Si, Pd • Snltfb^!^©^"-^©^*^^*^ 

[0034] ^>:{c. ±Mi<r>m^n^-TM^mtcj-^'<-:f^ 
■rs, -rftfc^. >'NV:?^«:2?&^-f ^jue g/ 

K 'Xffi y h U "5 A 1 8 g/ K ffi U >M:^ f- 'J 

>^A6 0 g/K SSM-f -ir;U3 0 g/1 Ir^Wbr^ 

s3 3-c*sg®tf{c5 5 3.#faiigats-e5. -r^i. - 

[0 03 5] ^©^. ^^«^^^)-o^X^i«:M/c>'^V7'2|s: 

t*2 4sa*o#xg«:«-r.s. cc-c. ±bBS^o 

*H4«fi)c-r-SS^«>-3 *?r3gfi8TSI?S©S«»-5 # 

^fcoi>ri5iig-r-5. *-r. •ga«f>-o#ji©sTJi?: 
^c-r;^ h 7 fj&o *ji*j^fi£-rs^©*-3 

gl8^-?^^U2 5 0 g/l , mt^y^}^3 0 e/MSl 
D'UKS 0 g/1 =S:^WL/-Ct,>S. S/c, III»-:>#;i«: 
J15fiKTSfiR©i6-:> ]^^^2 0 0 g/ K 
5 0 g/ K ifiKO . 01 g/ 1 sc;faffl©5fejRSi|*# 
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i^^OlSb-y^mmt. 5SK-9'!r;l'2 8 0 g/l . mit 

- ^ 5 g/ 1 . mm4 0 e/ 1 Rifm.m<oj>mM 

Jl*J^BS;-rSSR<Dfeo#^?gtt> MTkd'CiAKE 5 0 g 
/I. ^r^:7^,{b:^^>J■^Al Og/K Sfe^lg/1 

[0036] ^e- or, cn6#^ig«:^s«?Ji>o #ja© lo 

* -o # BRCJfSfi«) o t )i J: 0 ft -5 * H 3 3 

[0 0 3 7.] lJ(±gi?flLfcJ:'5«i:. *JISfe0)|{c*stir. 20 
5ta>. «®5fc«X«», J:b^ailgft^ffl*K$lg2-C 

[003 8] C(D«SD5fcMXfi?:^-5>C<!:{Cj:t3 
•S. 5 etc, !^J*4iWX!g?r«S Cite J: 0. *®®Da 

xs{c*iW5tim^&-p*)i»cfc oj^fissn^-r < ft 
0. 5isi{c&-5*H3 4jf$RS;-rsctAi-c^^>o -etDis 
2|s3iJs«»i©in< . mismmib-yi<DBm»mmt 

2t:ft2fCtel:.-Cfc. SaiC, F|||{CJ&o#®3^: 
[003 9] 5 ^^JSt^rtt. Mm®?*?)-:) 
t«3^»**— Jgl?|g. *iO. fSSftfeCDiftiD, ?S@ 

ft*>©ift-s. ts-^r. *saSM(D7 3.-i^i'7 ^- 40 
[0 040] ±f3ja*«r5ts-r sfcab^ Miisfsjas^a'j 

loiLt:H6{C^-rJ:^ftfc©?:fl|(.»/<:, "Tftto^. 
2JifiS']SKS2 1 7 5>i?2 2 a =£Wr-5* 
2 2ROW^U-h2 34{i^r(,>2». ^Or. 
K-2 4 (mK*g|Jfit«©:7:»-x^l'7^5w>V:?"l 

***:':/2 2R0f^?L7'U-h2 3-C$«^S 50 
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Tl»S, *i»:/2 2©rtgp«:{i. j^(MTBE10% 

-ct^s. -etr. m&mm m^iti b) 

M^^fc «5 ©*Sf4©SiiS*^l«iUt 2 4 ««:ill5£L 

[ 0 0 4 1 ] -eCfeH^rH 7 (C^n-r, ft4b\ 0*, PE 

-^-«HDP Etf P>*l|>i-tt(cEr6jOfcfe© 
^^-To I^HK^-ri^K:, 2(s:flSfefiai©i5eSIK- (HDP 
E©Stf+«?)o#)l) «:j:ntf. ®Sfi« roj -e*-:. 
fc, c©ci*>6&, 2p^S6«W©i!i)-o*7?ffi«:j:ntf. 

©A'^^dSec.tO. ii!^©aa*isii{cffliM-rsc<i: 

[0042] «n*-c. ;i^isw©^B3i(»xe{c*$i,»-c 

<D^Vly(OWtt. Jt«fi«J^H^'b©ift-5, C<Dtclb. ± 
ftabrj^S^jfti^ens (*-:>*»3*i^BK:ffi^-r 

•s) ctttsii>. ^oi^m, sfe^©«bt,^isj±*ias 

[ 0 0 4 3 ] *l6l§»±ffij|J6t«lCC[S«3n-r. -PJ 

^LW-XOin < ^fiS fei: i^. 

( 1 ) m^mmm-vu, mmms,tLxy *-x;u7 ^ 

[0044] */c. 11107 a-x;l/7 K 

affl-rsK:L-c'b-e©j^^»±ta*Sfit?!i©'b©K:{5j6 
RgS3ns'b©t?«ftc>, fi£or, fisiAtsy $->gi5 

<5J6Ml/3t;«.ftt». 
[0 04 5] (2) HUSBSlJSiC^-ClJ. ^^i 
L-r. HDPE^itttOTSfflOfc*!. ■?-©ffi©!J<'; 

Mittfji#©5Kyx^u>. {SUfSsJ^yx 
j|<y7"afu>^?:±<5ftO-rfe*ll?8©ffig 

*jg)l»T-Sfc©-C«ftlr^, 

[0046] < 3 ) /^-f :/*i*2 

jg^, c>*>ft5:^rffi{cj:»j^0fti«>©-c*o-c€><fc 
jSi«)Kj{>-o*ja©**feor»o*aii/-ctJ: 
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[0 04 7] Sfc. S«)o#a&J/»-5#fflgfK©MfiS 

[0048] { 5 ) mssmmm-cit. «M«sxg{c*j 

(00491 ( 6 ) l?^J6«ai-C«. 2 *fiR 

( 7 ) f«iajlifif5T«. * 5^^ >IS©W®iSttSiJ<!: b 
-C, T;l'+;l'h 'J ^ 5^ JUT ^^-■l^Ai'n 5 -Y F?rK^ 

[005 0] ( 8 ) tfrlBHSS^ai-CCDS^ftSXgKfctt-S. 

[0 05 1 ] ( 9 ) miEmmm-cit. mma^Jimict, 
^ 1- 4f y xssiytr u - ifXfi J: 0 ^j: s :^rte* 

>Xg{c J: «3 l*iS4^=f-^-r S <fc ^ {C L -C J: (, 

[0052] (10) mzmmm-cit. -gp©xg«:*j 

/C5i5, diS— tXli■CSgffl34a-CC>^>-'^>:<f- 
CC J; sm^^ffl or t> J; l>, 

[0053] !l*g*»«OffiH©#riS«3l{CtBi83 n^tC» 

«>©-c*-o-c. ±BB3l*te0«*>6JGffl-r#^,ejl5fi«jJiL«K:* 
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( a ) mn^m 1 ~ 3 ©(,»-rn*>«:^©'-j< y ji- u 7 > 
^JI^D'i©««)-3#:&ffi(c*ji>r. i5S«il»SXg«: 
*jti-c«. *faxg*ig/cffriBSW*:^7*u-t^©:*-y 
>*^{cStt!-iiU«>fcCt?:1tSttt-S. ±i2©«fi3E 
<!: T S C i {c J: ») . Ml^-CSfe-cAJf tcaaSSc^m 

[0054] 

$Cijl<i;:tU7 ^ ><&i**<tL//c«1vt«:«6o#*SS-r© 
[@M©fSfm^j:|$l^} 

[0 1 ] -mmmicis»i>it>-oft:f;mD^xm^^r 
xgiaf*.5. 

[04] -msmicisit ?,m.m»mimi:ismmiC7r; 
[05 ] 7i<i(Dm&^t^/>mmm.mmt(ommi7jkf 

[06] j|j!f^^Si'l^^©SjaSi!l€^S'&^-r »r 
®0r*S, 

[07] sm^ic J: 2,*^©ajaa©M«6*^-r 

[^gF^©lftHJ] 
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